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Introduction
A considerable fraction of women in Egypt report low levels of maternal health care utilization, with 17% of women have not received regular antenatal care (four visits or more to health care provider), and 13% did not receive any medical assistance during delivery (El-Zanaty & Way, 2015) . Regular medical care during pregnancy, and at delivery, is life-saving and is crucial to both women and child health. In a recent study, Liu et al. (2015) examined the effect of regular antenatal care on the probability of postpartum maternal hospitalization during the first six months after birth in Taiwan. They find a strong negative impact of antenatal care on the probability of post-partum maternal hospitalization. Other studies suggested that regular access to maternal care help women to maintain a healthy weight after delivery, limits excessive hospitalization and postpartum smoking, and increases the likelihood of well-baby visits (Conway & Kutinova, 2006; Reichman et al., 2010) .
Increasing access to maternal care is one of the main goals of the United Nations Millennium Development Goals (Goal number 5), and the new Sustainable Development Goals (Goal number 3). Paying for medical care is a major access barrier for receiving health care in Egypt (Rashad & Sharaf, 2015) . The Government of Egypt has developed the Health Insurance Agency (HIA) with the objective of achieving equitable access to medical care and protecting households from encountering catastrophic health payments. The HIA covers 55% of the Egyptian population (Health insurance Agency Egypt, 2013), and the Egyptian Government aims to expand the insurance coverage to the entire population within the next ten years.
To date, little is known about the nationwide impact of health insurance coverage on maternal health care utilization in Egypt. Though few studies have assessed the effect of national health insurance in Egypt [see for e.g. (Elgazzar, 2009; Ellis et al., 1994) ], none has examined its impact on maternal care utilization, and the current study aims to fill this gap in the literature. This research question is germane from a policy perspective given that a significant proportion of women do not receive the necessary medical care during pregnancy, and the Egyptian Government allocates around 6% of government expenditure to health (World Development Indicators, 2016) and it has been relying on public insurance to promote access to healthcare for decades.
Evaluating the causal impact of public health insurance on maternal health care utilization is challenging, and requires an adequate identification strategy to address the selection bias problem. Women with lower health status are more likely to seek for insurance coverage. Accordingly, standard regression methods will only capture the mere correlation between health insurance and maternal health care utilization and would yield biased estimates. To estimate the causal impact of public health insurance on maternal health care utilization, we implement a propensity score matching (PSM) analysis to reduce the potential bias resulting from the self-selection into the insurance. The PSM analysis limits the selection bias in health insurance by constructing an artificial comparison group, where individual are matched based on their propensity to become insured (Bonfrer et al., 2016; Gertler et al., 2011; Wang et al., 2016) .
Data and Methodology
This paper uses data from the most recent round of the Demographic and Health Survey (DHS) for Egypt conducted in the year 2014. The DHS is an international survey conducted in many developing countries. The survey has data for a rich set of indicators in the areas of population, health, and nutrition. The DHS has a complex survey design that involves stratification based on the level of urbanization and clustering, where villages are the primary sampling unit for rural and districts/towns are the primary sampling unit for urban areas (El-Zanaty & Way, 2015) . In this paper, we use a nationally representative sample of 9,960 women at reproductive age (between 15-49). The DHS survey includes detailed information on women education, women employment status, place of residences, age, the number of children, employment status, household assets, and insurance status and its type. The recent DHS surveys include wealth index as a measure of economic affluence and it is based on assets ownership estimated using principal component analysis by the DHS team.
Assessing the impact of health insurance could be subject to a sample selection problem, with the selectivity of women with poor health into health insurance. In addition, women with health insurance coverage are more likely to be from high-income groups, more educated, and are more likely to live in urban regions. These selection factors complicate the comparison of the insured and uninsured women and could cause bias unless they are carefully controlled for. To estimate the impact of health insurance on maternal health care utilization in Egypt, we conduct a PSM analysis. The merit of the PSM technique is that it reduces the bias due to confounding variables when estimating the treatment effect by simply comparing outcomes between the treatment and control groups. Formally, the propensity score (PS) could be defined as in Equation (1).
(1)
Where is the probability that a woman is insured by the General Insurance Authority ( ), conditional on all the observed characteristics ( ) of the woman that can be utilized to balance potential confounders across the control group and consequently lowers any estimation bias. Probit regression model is utilized to estimate the PSs for each woman based on a number of fundamental characteristics such as woman's age, education level, economic status, employment status, number of children, and place of residence.
We examine the impact of public insurance on six key outcomes of maternal health care utilization. These include receiving regular antenatal care, delivery in a health facility, delivery in a public health facility, baby's postnatal check within two months after delivery, mother's check up after delivery, and a child's receipt of vitamin A dose within two months after delivery. We conduct a balancing test to ensure that the units in the treatment and comparison group have similar characteristics.
Results
Table 1 depicts the differences in selected background characteristics between the insured women and uninsured women. The insurance coverage was considerably higher for women with higher education than for less educated women. It is noticeably higher among women in the highest wealth quintile. In addition, Table 1 presents the results of the probit model which estimates the probability that a woman enrolls in the national health insurance based on observed characteristics. The results suggest that women's education level, place of residence (urban vs. rural), economic status, employment status, and age are important determinants of national health insurance enrollment in Egypt. The analysis yields that the balancing property between the treatment and comparison groups is satisfied, and consequently, the difference in outcomes could be attributed to the health insurance coverage. Figure 1 describes the PS for both the treatment group and the control group.
After estimating the probability that each woman is enrolled in the insurance program, our sample now consists only of women in the enrolled and non-enrolled groups for which we found a match in the other group. Table 2 compares the average maternal health care outcomes for the insured women and their matched comparison in the control group. The results yield that the national health insurance has a strong positive impact on most of the pregnancy healthcare indicators. National health insurance coverage increases the likelihood of receiving antenatal care by about 7%, the likelihood of delivering in a public health facility by 8%, and the likelihood that a newborn receive vitamin A dose after delivery by 8.2%. Although the effect of the health insurance was in the expected direction, we find no statistically significant impact on postnatal care for either the mother or the child. The current analysis is not free from limitations. One limitation is that the matching is based on observed characteristics. Therefore, we have to assume that there are no systematic differences in the unobserved characteristics between the insured and uninsured women, which might be considered a strong assumption.
Conclusion
Using the most recent round of the DHS, we investigated the impact of health insurance coverage on maternal health care utilization in Egypt. We contribute to the existing literature by applying a PSM technique, which limits the potential selection bias found in earlier studies. The analyses show that having health insurance increases maternal care utilization. Without the health insurance, 7% of mothers would not have received the recommended four or more antenatal care visits during pregnancy, and 4% of pregnancies would not take place in a health facility. Our results are in line with the findings of several related studies such as Ellis et al. (1994) and Elgazzar (2009) . The findings of this study support the proposed reforms in Egypt that call for governmental expansion of the insurance coverage to increase the access to health care and improves population health. 
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